Mice deficient in classical major histocompatibility complex class I (MHCI) have aberrations in neurodevelopment. The consequences of upregulated neuronal MHCI expression have not been examined. We found that transgenic C57Bl/6 mice that are engineered to express higher levels of self-D b on their CNS neurons have alterations in their hippocampal morphology and retinogeniculate projections, as well as impaired neurorepair responses. Thus, enhanced neuronal classical MHCI expression can lead to aberrations in neural circuitry and neurorepair. These findings complement a growing body of knowledge concerning the neurobiological activities of MHCI and may have potential clinical relevance.
Introduction
Classical MHCI (Ia) molecules play a central role in the dialog between cells and the immune system. MHCI is tripartite, consisting of a heavy chain with a peptide binding groove, ß2 microglobulin (ß2M) and a peptide fragment (8-11 amino acid residues) from a degraded protein (Natarajan et al., 1999) . On the cell surface, MHCI molecules are screened by CD8 + T cells, which have MHCI receptors that were generated by gene rearrangement, in order to identify cells expressing foreign antigens (Heemels and Ploegh, 1995; Natarajan et al., 1999) . MHCI also interacts with cells of the innate immune system (e.g., natural killer cells) that use germline-encoded MHCI receptors to identify cells with reduced MHCI levels that can be indicative of viral infection or transformation (Lanier, 2005; Raulet et al., 2001) . It was long thought that neurons express little or no MHCI, except in response to functional impairment or traumatic injury (Joly et al., 1991; Kimura and Griffin, 2000; Lampson, 1995; Neumann et al., 1995 Neumann et al., , 1997 Wong et al., 1984) . Studies by Shatz and colleagues demonstrated, however, that MHCI is expressed by CNS neurons, particularly those whose synapses undergo activity-dependent remodeling (Boulanger and Shatz, 2004; Corriveau et al., 1998; Huh et al., 2000) . Mice that lack proteins involved in MHCI function (ß2M, TAP1, or CD3ζ) have ectopic clusters of retinal inputs in their dorsal lateral geniculate nucleus (dLGN). Furthermore, they have increased synapsin levels in their hippocampus (Goddard et al., 2007) , enhanced long-term potentiation (LTP), reduced long-term depression (LTD) in their hippocampus, and have altered motor learning (Goddard et al., 2007; Huh et al., 2000; McConnell et al., 2009 ). Additionally, a classical MHCI receptor of the innate immune system (PirB) is involved in synaptic plasticity in the visual cortex (Syken et al., 2006) . Thus, besides MHCI's central role in immune system function, MHCI is now thought to play an important role in neurodevelopment.
Studies of MHCI's role in the nervous system have focused on mice that lack MHCI-associated proteins. The neurological aberrations observed in these MHCI-deficient mice beg the question what effect elevated neuronal MHCI expression might have. Several lines of evidence suggest that inappropriate neuronal MHCI expression could have neurological consequences. For example, we recently reported that addition of picomolar amounts of recombinant MHCI to cultures of wild type neurons can inhibit neurite outgrowth (Escande-Beillard et al., 2010) . This inhibition of neuronal outgrowth is a distinct biological activity from the previously described role of MHCI in pruning, or stabilizing synaptic connections (Huh et al., 2000; Oliveira et al., 2004; Syken et al., 2006) . By extension, inappropriate expression of MHCI in the CNS during neurodevelopment may affect the establishment of neural circuitry. Journal of Neuroimmunology 232 (2011) 8-16 
